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(54) High temperature melting braze materials for bonding niobium based alloys

(57)  This invention relates to a high temperature
melting composition and method of using the composi-
tion for brazing high temperature niobium-based sub-
strates, such as niobium-based refractory metal-interme-
tallic compositions (RMIC), including but not restricted to
niobium-silicide composite alloys. The high temperature
melting composition can include one or more alloys. The
alloysinclude a base element selected from titanium, tan-
talum, niobium, hafnium, silicon, and germanium. The

alloys also include at least one secondary element that
is different from the base element. The secondary ele-
ment can be selected from chromium, aluminum, nio-
bium, boron, silicon, germanium and mixtures thereof.
When two or more alloys are included in the composition,
it is preferable, but not required, to select at least one
lower melting alloy and at least one higher melting alloy.;
The composition is preferably a homogemeous mixture
of the two or more alloys combined in powder form.
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The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.
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As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.
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Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

see annex

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 2-12, 14-20(completely); 1, 13(partially)

A braze composition comprising a Cr-Ti-Si Tow-melt alloy
(first or sixth composition) combined with a Nb-B high melt
alloy (eleventh or sixteenth composition)

2. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti-Si Tow-melt alloy
(first or sixth composition) combined with a Cr-Nb high melt
alloy (twelfth or seventeenth composition)

3. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti-Si Tow-melt alloy
(first or sixth composition) combined with a A1-Nb high melt
alloy (thirteenth or eighteenth composition)

4. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti-Si low-melt alloy
(first or sixth composition) combined with a A1-Ta high melt
alloy (fourteenth or nineteenth composition)

5. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti-Si Tow-melt alloy
(first or sixth composition) combined with a Nb-Ge high melt
alloy (fifteenth or twentieth composition)

6. claims: 1, 13(all partially)

A braze composition comprising a Ti-Si low-melt alloy
(second or seventh composition) combined with a Nb-B high
melt alloy (eleventh or sixteenth composition)

7. claims: 1, 13(all partially)

A braze composition comprising a Ti-Si low-melt alloy
(second or seventh composition) combined with a Cr-Nb high
melt alloy (twelfth or seventeenth composition)

8. claims: 1, 13(all partially)
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9.

10.

11.

12.

13.

14.

15.

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

A braze composition comprising a Ti-Si

(second or seventh composition) combined with a AT-Nb high
melt alloy (thirteenth or eighteenth composition)

claims: 1, 13(all partially)

A braze composition comprising a Ti-Si

(second or seventh composition) combined with a Al-Ta high
melt alloy (fourteenth or nineteenth composition)

claims: 1, 13(all partially)

A braze composition comprising a Ti-Si

(second or seventh composition) combined with a Nb-Ge high
melt alloy (fifteenth or twentieth composition)

claims: 1, 13(all partially)

A braze composition comprising a Cr-Si
or eighth composition) combined with a
(eleventh or sixteenth composition)

claims: 1, 13(all partially)

A braze composition comprising a Cr-Si
or eighth composition) combined with a
(twelfth or seventeenth composition)

claims: 1, 13(all partially)

A braze composition comprising a Cr-Si
or eighth composition) combined with a
(thirteenth or eighteenth composition)

claims: 1, 13(all partially)

A braze composition comprising a Cr-Si
or eighth composition) combined with a
(fourteenth or nineteenth composition)

claims: 1, 13(all partially)

A braze composition comprising a Cr-Si
or eighth composition) combined with a

Tow-melt alloy

low-melt alloy

Tow-melt alloy

Tow-melt alloy (third
Nb-B high melt alloy

Tow-melt alloy (third
Cr-B high melt alloy

Tow-melt alloy (third
Al1-Nb high melt alloy

Tow-melt alloy (third
Al-Ta high melt alloy

Tow-melt alloy (third
Nb-Ge high melt alloy
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(fifteenth or twentieth composition)

16. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti low-melt alloy
(fourth or ninth composition) combined with a Nb-B high melt
alloy (eleventh or sixteenth composition)

17. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti low-melt alloy
(fourth or ninth composition) combined with a Cr-B high melt
alloy (twelfth or seventeenth composition)

18. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti low-melt alloy
(fourth or ninth composition) combined with a A1-Nb high
melt alloy (thirteenth or eighteenth composition)

19. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti low-melt alloy
(fourth or ninth composition) combined with a A1-Ta high
melt alloy (fourteenth or nineteenth composition)

20. claims: 1, 13(all partially)

A braze composition comprising a Cr-Ti low-melt alloy
(fourth or ninth composition) combined with a Nb-Ge high
melt alloy (fifteenth or twentieth composition)

21. claims: 1, 13(all partially)

A braze composition comprising a Cr-Hf Tow-melt alloy (fifth
or tenth composition) combined with a Nb-B high melt alloy
(eleventh or sixteenth composition)

22. claims: 1, 13(all partially)

A braze composition comprising a Cr-Hf Tow-melt alloy (fifth
or tenth composition) combined with a Cr-B high melt alloy
(twelfth or seventeenth composition)
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23. claims: 1, 13(all partially)

A braze composition comprising a Cr-Hf Tow-melt alloy (fifth
or tenth composition) combined with a Al-Nb high melt alloy
(thirteenth or eighteenth composition)

24. claims: 1, 13(all partially)

A braze composition comprising a Cr-Hf Tow-melt alloy (fifth
or tenth composition) combined with a Al-Ta high melt alloy
(fourteenth or nineteenth composition)

25. claims: 1, 13(all partially)

A braze composition comprising a Cr-Hf Tow-melt alloy (fifth
or tenth composition) combined with a Nb-Ge high melt alloy
(fifteenth or twentieth composition)
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